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ABSTRACT
The present experiment was conducted to study the effect of nutrient management on vegetative growth
and floral attributes in gladiolus cv. saffron at college premises, Horticultural Research cum Instructional
farm, College of Agriculture, Indira Gandhi Krishi Vishwavidyalaya, Raipur during the year 2021-22. The
experiment was laid out in Randomized Block Design (RBD) with three replications having ten treatment
combinations. The result showed that T, [75% RDF + FYM@12.5 t/ha + 0.3% foliar spray of WSF 13:0:45
(Once)]recorded earliest 50% sprouting of corms (12.67d), more number of shoots per plant (1.40), maximum
plantheight34.20 cmand 69.07 cmat25 and 50 DAPrespectively) and more number of leaves (2.93 and 5.53 at
25 and 50 DAPrespectively). Similarly in flowering attributes, earliest in spike emergence (69.20d), first floret
open (75.40d), more number of spike per plant (1.40), Maximum spike length (78.50 cm) and rachis length
(46.23 cm) was observed in treatment T, (75% RDF + FYM@12.5 t/ha + 0.3% foliar spray of WSF 13:0:45).
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INTRODUCTION

Gladiolus (Gladiolus grandiflorus L.) is one of
the most popular bulbous cut flowers grown in India
and other countries. Gladiolus is known as Queen
of bulbous ornamental Plant. It is native of South
Africa and belongs to family Iridaceae. Gladiolus
is highly nutrient loving crop. It is generally
propagated by corms and cormels. Gladiolus
spikes are mainly used for interior decoration and
bouquet manufacturing. Gladiolus is also utilized
in herbaceous borders, bedding purpose and
for flower arrangements etc. In some regions of
Africa, gladiolus is used for medicinal purpose for
treatment of diarrhea, constipation and colds. It is
also used to cure hypochondriacs and boosts mood
and energy level.

Integrated Nutrient Management (INM) is the
judicious application of chemical fertilizers along
with organic fertilizers to get higher net returns
without affecting the physical conditions of soil.
Application of organic manures, bio-fertilizers and

judicious application of fertilizers help to get more
yield and good quality of flowers. Organic manures
like Farmyard manure (FYM) and vermicompost
play a major role in crop production. Bio-fertilizers
like Azotobacter and PSB when applied to soil,
seed and other planting materials can mobilize
the availability of nutrients through biological
activity such as biological nitrogen fixation from
atmosphere. These are also help in the development
of micro-flora and hasten certain microbial process
to increase the availability of nutrients in a form
which can be easily assimilated by the plants.

MATERIALS AND METHODS

The experiment was carried out during the year
2021-22 to study the effect of nutrient management
on vegetative growth, floral attributes and corm
production in gladiolus cv. saffron at college
premises, Horticultural Research cum Instructional
farm, College of Agriculture, Indira Gandhi Krishi
Vishwavidyalaya, Raipur. The experiment was laid
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out in Randomized Block Design (RBD) with ten
treatments and three replications to analyse the
effect of the treatments in vegetative growth, floral
attributes and corm production in gladiolus. The
field experiment comprised of ten treatments i.e. T :
Control (100% RDF) (150:200:100 kg NPK/ha),
T,: 100% RDF + 0.3% foliar spray of WSF 13:0:45
(Twice), T,: 75% RDF + FYM@]12.5t/ha + 0.3%
foliar spray of WSF 13:0:45 (Twice), T,: 75% RDF
+ Vermicompost@?2.5t/ha + 0.3% foliar spray of
WSF 13:0:45 (Twice), T,: 75% RDF + FYM@]12.5
t/ha + 0.3% foliar spray of WSF 13:0:45 (Once),
T,: 75% RDF + Vermicompost@2.5t/ha + 0.3%
foliar spray of WSF 13:0:45 (once), T,: 60% RDF +
FYM@]12.5t/ha+0.3% foliar spray of WSF 13:0:45
(Twice), T,: 60% RDF + Vermicompost@?2.5t/
ha + 0.3% foliar spray of WSF 13:0:45 (Twice),
T,: 60% RDF + FYM@12.5 t/ha + 0.3% foliar
spray of WSF 13:0:45 (Once), T : 60% RDF +
Vermicompost@?2.5t/ha + 0.3% foliar spray of
WSF 13:0:45 (once).

RESULTS AND DISCUSSION
Growth Parameters

Days to sprouting of corm

For sprouting of 50 percent of corms, minimum
number of days (12.67) was taken by treatment T,
[(75% RDF + FYM@12.5 t/ha + 0.3% foliar spray
of WSF 13:0:45 (Once)] which was significantly
superior over T, T,, T, T,, T, and T . However,
the result obtained in T, was statistically af par with
the treatments T, T, and T,. The maximum number
of days (20.33) taken for sprouting of 50 per cent
of corms was recorded in treatment T, (Control:
100% RDF). It might be due to the inoculation
with bacterial mixtures like Azotobacter and PSB
which provide more balanced nutrition to the
plant and optimum absorption of bio-fertilizers
by corm hasten the physiological process and also
help in increasing the availability of nitrogen and
phosphorus into the plant system and improve
the sprouting phenomenon. The result was in
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accordance with the findings of Ali et a/ (2013) and
Adhikari et al (2018).

Number of shoots per plant

The result of the number of shoots per plant
indicates that application of different treatments
was found non-significant with respect to number
of shoots per plant. Maximum number of shoots
per plant (1.40) was obtained in the treatment T,,
whereas minimum number of shoots per plant
(1.13) was observed in T .

Plant height (cm)

Application of different treatments was found
non-significant with respect to plant height at 25
DAP. Maximum plant height at 25 DAP (34.20 cm)
and minimum plant height at 25 DAP (28.67 cm)
were noticed in treatment T, and T, respectively.
But in 50 DAP, the treatment was found significant
difference among the treatments and maximum
plant height (69.07 cm) was observed in treatment
T,. The result of maximum plant height at 50 DAP
in the treatment T, was found superior over T,
T, T, T, T, and T, and the result obtained in T,
were found statistically at par with the treatments
T,, T, and T,. However, minimum plant height was
observed in treatment T, (60.50 cm). Maximum
plant height in treatment T, at 50 DAP may be due
to the presence of readily available form of nitrogen
by the application of Azotobacter inoculum. The
increased availability of nutrient with increase in
organic sources like FYM and vermicompost (T,
and T,) that may be resulted in the enhancement of
vegetative growth and thus increase the plant height.
This result was in accordance to the findings of Ali
et al (2013) and Basant et a/ (2020) in gladiolus
and tuberose respectively. Mandavi et al (2018)
and Devi et al (2019) also found alike results in
gladiolus.

Number of leaves per plant

Non-significant result was obtained by the
application of different treatments at 25 DAP.
Maximum number of leaves per plant (2.93) in
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Table 1. Effect of Integrated Nutrient Management on Vegetative growth in Gladiolus cv. Saffron.

Days to Number of Plant height Number of leaves per
Treatment sprouting of | shoots per plant
corm plant 25 DAP 50 DAP 25 DAP 50 DAP
T, 20.33 1.13 28.67 60.50 2.13 4.40
T, 18.67 1.20 29.83 63.27 2.33 4.67
T, 14.67 1.33 32.60 68.07 2.73 5.33
T, 15.33 1.33 32.63 67.17 2.67 5.33
T, 12.67 1.40 34.20 69.07 2.93 5.53
T, 13.33 1.33 33.63 68.63 2.87 5.47
T, 17.67 1.13 30.40 64.33 2.60 4.87
T, 17.33 1.13 30.40 64.07 2.40 4.87
T, 16.00 1.20 31.83 65.20 2.67 4.27
T, 16.67 1.20 30.77 65.07 2.67 4.20
SEm+ 0.72 0.07 1.65 1.47 0.16 0.13
C.D(p=0.05) 2.16 NS NS 4.40 NS 0.38
treatment T, [(75% RDF + FYM@]12.5 t/ha + Flowering Attributes

0.3% foliar spray of WSF 13:0:45 (Once)] and
minimum number of leaves per plant (2.13) in
treatment T, (Control: 100% RDF) were observed
at 25 DAP. At 50 DAP, significant difference was
observed among the treatments. Maximum number
of leaves (5.53) was noted in treatment T, which
was superior over T, T,, T, T,, T, and T, and
was found close to the result of the treatments T,
T, and T,. Minimum number of leaves (4.40) was
recorded in treatment T . More number of leaves
in treatment T is probably due to the availability
of essential nutrient through chemical fertilizer
and organic nutrient (FYM). The availability of
nutrients especially nitrogen is also increased due
to the application of foliar spray of water soluble
Potassium nitrate fertilizer (13:0:45) that may
be leads to the multiplication and enlargement of
plant cell which might enhance the photosynthetic
rate and ultimately helped in increasing number of
leaves. This result has similarity with the findings
of Rajhansa et al/ (2010), Kumar and Saravanan
(2019) and Dhakad et al/ (2019) in gladiolus.
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Days to spike emergence

Days to spike emergence was found significantly
differ among the treatments. Minimum number of
days taken for spike initiation (69.20) was observed
in treatment T, [(75% RDF + FYM@]12.5 t/ha +
0.3% foliar spray of WSF 13:0:45 (Once)]. From
the result, significant difference was observed in
treatment T, T,, T, and T, whereas it was observed
statistically at par with the treatments T, T,, T,, T,
and T ;, whereas maximum number of days taken
for spike emergence (75.47) was observed in T,
(Control: 100% RDF).

Days to first floret open

Earliest opening of first floret (75.40) was
noticed in treatment T, [(75% RDF + FYM@]12.5
t/ha + 0.3% foliar spray of WSF 13:0:45 (Once)].
In treatment T, T,, T, and T, significant difference
was observed, whereas treatment T, was found
statistically at par with the treatments T,, T,, T,
T, and T,,. However, maximum number of days
taken for first floret open (82.73) was observed
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Table 2. Effect of Integrated Nutrient Management on floral attributes in Gladiolus cv. Saffron.

Days to spike | Days to first | Number of | Length of | Length of | Number of

Treatment emergence | floret open spike per | spike rachis (cm) |florets per
plant (cm) spike
T, 75.47 82.73 1.13 72.10 41.07 12.27
T, 74.47 82.00 1.20 73.70 41.63 12.33
T, 70.73 78.47 1.33 77.27 44.87 13.80
T, 71.60 78.53 1.33 77.20 44.33 13.73
T, 69.20 75.40 1.40 78.50 46.23 14.20
T, 70.27 76.87 1.33 77.60 45.07 14.00
T, 72.60 79.73 1.13 76.43 42.27 12.67
T, 73.33 80.20 1.13 75.67 42.17 12.60
T, 71.67 78.60 1.20 76.67 43.10 12.87
0 72.33 78.80 1.20 76.57 42.90 12.80
SEm+ 1.06 1.20 0.07 0.50 0.72 0.18
C.D(p=0.05) 3.19 3.60 NS 1.50 2.16 0.54

[ T1: Control (100% RDF) (150:200:100 kg NPK/ha), T2: 100% RDF + 0.3% foliar spray of WSF
13:0:45 (Twice), T3: 75% RDF + FYM@12.5t/ha + 0.3% foliar spray of WSF 13:0:45 (Twice), T4: 75%
RDF + Vermicompost@?2.5t/ha + 0.3% foliar spray of WSF 13:0:45 (Twice), T5: 75% RDF + FYM@12.5
t/ha + 0.3% foliar spray of WSF 13:0:45 (Once), T6: 75% RDF + Vermicompost@2.5t/ha + 0.3% foliar
spray of WSF 13:0:45 (once), T7: 60% RDF + FYM@]I12.5t/ha + 0.3% foliar spray of WSF 13:0:45
(Twice), T8: 60% RDF + Vermicompost@?2.5t/ha + 0.3% foliar spray of WSF 13:0:45 (Twice), T9: 60%
RDF + FYM@12.5 t/ha + 0.3% foliar spray of WSF 13:0:45 (Once), T10: 60% RDF + Vermicompost@

2.5t/ha + 0.3% foliar spray of WSF 13:0:45 (once) |

in T, (Control: 100% RDF). Earliness in spike
emergence in the plant was possibly due to increased
availability of nutrient with the application of RDF,
organic manure along with foliar application of
water soluble potassium nitrate (13:0:45) which
probably stimulates the faster mobilization of
photosynthates and help in early transformation of
plant parts from vegetative to reproductive stage.
Thus, it may stimulate early emergence of spike and
ultimately lead to early opening of first floret. The
results can be confirmed from the findings of Meena
et al (2018) and Baruati ef al (2018) in gladiolus.
Similar observation was also recorded by Meena et
al (2015) and Kumar and Saravanan (2019) and in
tuberose and gladiolus respectively. Application of
different treatment was found non-significant with
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respect to number of spike per plant. Maximum
number of spike per plant (1.40) was obtained in
the treatment T, while, minimum number of spike
per plant (1.13) noticed in T,.

Length of spike (cm)

Maximum spike length (78.50 cm) was observed
in treatment T,, which was found superior over
treatments T, T,, T, T,, T, and T,, whereas the
result obtained in T, were found statistically at par
with the treatments T, T, and T,. Minimum spike
length was observed with treatment T, (72.10 cm).
The longest spike length in treatment T, might be due
to the application of bio-fertilizer like Azotobacter
and PSB in combination with inorganic fertilizers
that might increase the availability of nitrogen and
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other nutrient elements and enhance the level of
macronutrients which have positive impact on floral
characteristics and ultimately increased the spike
length. The results were in confirmation with the
findings of Ali et al (2013) and Meena et al (2018)
in gladiolus. Similar results were also reported
by Devi et al (2019) in gladiolus and Meena et al
(2015) in tuberose.

Length of rachis (cm)

Longest rachis length (46.23 cm) was observed
in treatment T.. The result was found superior over
treatment T, T,, T, T,, T, and T, , whereas the
result obtained in T, were found statistically at par
with the treatments T,, T, and T,. Shortest length
of rachis was observed in treatment T,k (41.07
cm). Longest rachis length found in treatment T,
possibly due to that application of bio-fertilizer like
Azotobacter accumulate nitrogen near the root zone
and PSB increases the availability of phosphorus
to the plants resulted in enhancement of the level
of macronutrients and other growth promoting
substances like vitamin, enzymes and antibiotics
to the plant which have positive impact on floral
characteristics that may be enhance the plant height
and ultimately increase the rachis length. The results
were in confirmation with the findings of Adhikari
et al (2018) in gladiolus and Kabir ef a/ (2011) and
Basant et al (2020) in tuberose.

Number of florets per spike

Highest number of florets per spike (14.20)
was noticed in treatment T,, which give better
performance than treatment T, T,, T, T,, T, and
T,,, whereas the result obtained in T, were found
statistically at par with the treatments T, T, and
T,. However, minimum number of florets per spike
observed in treatment T,k (12.27). Application of
bio-fertilizers that may be favourable for the rapid
multiplication of bacteria in the rhizosphere which
created favourable condition for nitrogen fixation
and solubilization of phosphorus along with supply
of nitrogen and other essential nutrients for longer
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period through inorganic fertilizer and foliar spray
that may be responsible for increasing the internodal
length and ultimately the number of florets per spike.
This result was in close conformity with the findings
of Rajhansa et al (2010) and Sathyanarayana et
al (2017) in gladiolus. The result was alike to the
observations of Kumar and Saravanan (2019) and
Pandey et al (2020) in gladiolus and Hadwani et a/
(2013) in tuberose.

CONCLUSION

Different types of treatment combinations
significantly influenced vegetative growth and
flowering in gladiolus. From the above experiment,
it was observed that the treatment T, [75% RDF +
FYM@]12.5t/ha + Azotobacter@ 4 kg/ha + PSB@
4kg/ha +0.3% foliar spray of WSF 13:0:45 (Once)]
performed better in giving earliest 50% sprouting of
corms, more number of shoots per plant, maximum
plant height, more number of leaves, earliest in
spike emergence, first floret open, more number of
spike per plant, Maximum spike and rachis length
and more number of florets per spike.

REFERENCES
Adhikari Y S, Bohra M, Punetha P, Upadhyay S and Nautiyal
B P (2018). Studies of Effect of Nutrient Management
on Vegetative Growth, Floral Attributes, Corm Yield
and Economics of Gladiolus cv. Arka Amar in Bharsar,
Uttarakhand. Int J Pure App Biosci 6 (4): 643-650.

Ali A, Mehmood T, Hussain R, Bashir A, Raza S, Din N U
and Ahmad A (2013). Investigation of bio-fertilizers
influence on vegetative growth, flower quality, bulb yield
and nutrient uptake in gladiolus (Gladiolus grandiflorus
L.). Int J Plant Animal Environ Sci 4 (1): 2231-4490.

Baruati D, Talukdar M C and Kumar V (2018). Effect of
organic manures and biofertilizers on growth and yield
of gladiolus (Gladiolus grandiflorus, L.) Int J Chem Stud
6(5): 2529-2532.

Basant D K, Verma L S, Singh R and Markam I R (2020).
Effect of nutrient management on growth, flowering
and flower yield of tuberose (Polianthes tuberose L.)
under Chhattisgarh plain condition. /nt J Chem Stud 8
(2): 249-253 DOI: https://doi.org/10.22271/chemi.2020.
v8.12d.8778

J Krishi Vigyan 2022, 11 (1) : 103-108



Meher and Tirkey

Devi K L, Maitra S and Bhattacharya P M(2019). combined
efficacy of organic manures, bio-control agents and bio-
fertilizers in improving growth, flowering and quality
parameters of Gladiolus cv. American Beauty. Int J Curr
Microbiol App Sci 8(10): 1792-1800.

Dhakad R K, Chudasama V R, Verma J, Jalpa G and Dhaked M
K (2019). Effect of INM in Onion with respect to growth
and yield. Int J Curr Microbiol App Sci 8(4): 1618-1622.

Fayaz, K., Khan, F.U., Nazki, I.T., Nisa, M.U., Verty, P.
and Singh, V.K. (2018). Effect of integrated nutrient
application on yield and bulb production character in
Tulip (Tulipa gesneriana L.) cv. “Red Beauty”. Int J Curr
Microbiol App Sci Special Issue-7: 190-195.

Hadwani, M.K.., Varu, D.K., Panjiar, N. and Babariya, V.J.
(2013). Effect of integrated nutrient management on
growth, yield and quality of ratoon tuberose (Polyanthes
tuberose L.) cv. DOUBLE. The Asian J Hort 8 (2): 448-
451.

Kabir A K M R, Iman M H, Mondal M M A and Chowdhury
S (2011). Response of Tuberose to integrated nutrient
management. J Environ Sci & Natural Res 4(2): 55-59.

Kumar C T and Saravanan (2019). Effect of FYM,
vermicompost and poultry manure on vegetative growth,
spike quality and flower yield of gladiolus (Gladiolus
grandiflora L). J Pharma and Phytochem 8(4): 523-527.

Kumar M, Singh A K and Singh R P (2019). Response of
integrated nutrient management on vase life and corm
yield of gladiolus (Gladiolus grandiflorus) cv. White
prosperity. Int J Chem Stud 7(4): 2210-2212.

Meena M K, Byadwal R K, Meena M K, Sharma A K and
Rathore J P (2018). Impact of integrated nutrient
management on vegetative growth and flowering quality
of gladiolus (Gladiolus hybridus Hort.) cv. American
Beauty. Archives of Agri and Environ Sc 3(3): 310-316.

108

Meena R K, Bairwa H L, Mahawer L N and Mahawer T C
(2015). Response of integrated nutrient management
on floral, bulb and economic parameters in tuberose
cv. Phule Rajani under sub-humid southern plains of
Rajasthan. Indian J Hort 72(2): 262-266.

Navya K, Desai K D, Tandel Y N and Sheth S G (2017).
Effect of integrated nutrient management on growth,
yield and quality of elephant fot yam [Amorphophallus
paeoniifolius (Dennst.) Nicolson]. Int J Chem Stud 5(4):
1766-17609.

Pansuriya P B and Chauhan R V (2015). Effect of integrated
nutrient management on growth, yield and quality of

gladiolus (Gladiolus grandiflorus L.) cv. Psittacinus
Hybrid. J Ornam Hort 2(2): 2376-0354.

Rajhansa K C, Chaurasia P C, Tirkey T, Eshu and Verma K
N (2010). Effect of integrated nitrogen management on
growth, yield and flower quality of gladiolus (Gladiolus
grandiflorus) cv. Candyman. J Ornam Hort 13(3): 243-
245,

Sathyanarayana E, Patil S, Chawala S L and Patel D K
(2017). Influence of Integrated Nutrient Management
on Gladiolus (Gladiolus grandiflorus L.) cv. American
Beauty. Int J Curr Microbiol App Sci 6(8): 379-386.

Singh R, Kumar M, Raj S, and Kumar S (2013). Effect
of Integrated Nutrient Management on Growth and
Flowering in Gladiolus (Gladiolus grandiflorus L.) cv.
White Prosperity. Annals of Hort 6(2): 242-251.

Received on 17/08/2022 Accepted on 10/09/2022

J Krishi Vigyan 2022, 11 (1) : 103-108



